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In re Application of: Enrol Todd RyfM 4* 
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Filed: 3/1/20O4 
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CONTACT LlffEfl IN 
INTEGRATED CIRCUIT 

technologist; I 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



ARGUMENTS IN SUPPORT Ol P£E-APPEAL BRIEF REQUEST FOR REVIEW 



Madam: 



Did the Examiner err in an 
respect to claims 1, 2, 4-7, 9-12,14-1 



The Examiner has not e 
35 U.S.C, §103 with respect to th 
suggestion in any of the cited re 
silicide and forming contacts witl$n 



Confirmation No. : 2466 

Art Unit: 2813 

Examiner: Heather Anne 

Doty 



i 5 



The following Arguments aid admitted under the Pre-Appeal Brief Conference Pilot 
Program with a Pie-Appeal Brief Re< u$t for Review and Notice of Appeal in response to the 
Office Action mailed December 13, ^ ($5. 

The pending claims 1,2 4-7,Jp^2, 14-17, 19, and 20 are set forth in the Applicants* 
Amendment dated October 11, 2005 



I|SETES PRESENTED 



tt^mpt to create a prima facie case of obviousness with 
,}i9, and 20 under 35 U.S.C. §103? 



H ARGUMENT 

Wished a prima facie case of obviousness under 

pending claims. There is no disclosure, teaching, or 

I » \ 

xefices of establishing a thermal budget for forming a 
Jhat thermal budget as claimed by Applicants. The 
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Examiner's assertions arc contrary t<J 
error that will be overturned on appe; 



>aj< 



Claims 1, 2, and 4-7 are rejected 
over Chang (U.S. Patent No. 
2004/0115929, hereinafter "Lim*>) 

Chang teaches a metal oxidfe 
SiGe layer on the surface of a substa^ 
SiGe layer. Chang does not teach 
contact holes formed therein, thcf 
contacts, much less within the the 



under 35 U.S.C §103(a) as being unpatentable 
6£$8£p6, hereinafter "Chang") in view of Lim (U.S. 



tfte teachings of the references. This is a reversible 



transistor having a strained channel by forming a 

and then forming a strained silicon layer over the 

bie^ formation of an interlayer dielectric layer having 
is , 
formation of contact liners, or the formation of 

budget for forming a silicide. 



Lim teaches a method of tiia^ufacturing a semiconductor device by forming a 
tungsten nitride layer in contact ho] psing an atomic layer deposition method. There is 

formation of a silicide, a thermal budget for the 
formation of a silicide, or forming II le contacts within the thermal budget for the silicide. 

Claims 1 and 6, as exempl fie£ in claim X, include the limitation not taught or 

suggested by Chang or Lim, taken « itb£r singly or in combination, of: 

'forming a silicide c o jibe source/drain junctions and on the 
gate within a thermal budget having a temperature 
dependent upon thi^ silicide metal; 
foraiing contact line 5 ji£ the contact holes within the thermal 
budget for forming (the silicide" 



The Examiner has stated: 

"Chang teaches ... Foiling a nickel silicide on the source/drain 
junctions and on the gate (£ 4<;^n Fig* 2G; column 4, line 56 - column 5, line 
10) within a thermal budgetj 
metal..." 



thermal budget much less forming 
silicide as claimed by Applicants 
formation of the silicide at column 4 



"After executing an 
about 400 to 



having a temperature dependent upon a silicide 



Applicants respectfully disagree-. Chang fails to teach or suggest anything relating to a 

c^juact liners within the thermal budget for forming a 
I3iang only teaches an annealing process with respect to 
lilies 62-64: 



dhijealing process, for example, at a temperature of 
iiO$ degrees Celsius for about 20 to 60 seconds..." 
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Chang teaches an annealing pi oqiss unrelated to, and in excess of, the thermal budget 
for forming a silicide. There is no t^pbhing by Chang with respect to "a thermal budget 
having a temperature dependent upc in jtjie silicide metal" as claimed, and in the case of a 
nickel silicide having a thermal budget 6f about 400 °C to 450 °C, Chang teaches forming the 
contacts at a temperature in excess (ui > tiq 800 degrees Celsius as quoted above) of the thermal 
budget, and therefore teaches away fr >m Applicants' invention. 

The Examiner also has staled "Chang does not teach depositing an interlayer 
dielectric having contact holes there ii t ^bove the semiconductor substrate; forming contact 
liners in the contact holes; and form ngjcontacts in the contact holes over the contact liners, 



of ja nitride of the material of the contacts. 5 



whereby the contact liners are fonneq 

Applicants agree that Chang|f4$s to teach the formation of an interlayer dielectric 

layer, any contact holes in the inte l^er dielectric, any contact liners of any type in the 

contact holes, much less at the thermal budget for forming the silicide as claimed by 

Applicants. \\ 

The Examiner also has stated; \\ 

"Un (sic) discloses l eaping the reaction chamber at a temperature 
between 250 °C and 550 °^ja temperature range that overlaps with the 
thermal budget of nickel silic 3e$) " 

However, Lim is silent with respect to the formation of any silicide much less within 

the thermal budget associated wthjj forming the silicide as claimed by Applicants. 

Furthermore, in the case of a nickel silicide having a thermal budget of about 400 °C to 450 

°C, Lim teaches forming the coma >t* ;at a temperature in excess (up to 550°C as quoted 

above) of the thermal budget, and the rdftre teaches away from Applicants' invention. 

Applicants submit that; 

"[T]he prior art refereijdej (or references when combined) must teach or 
suggest all the claim limitakojqs. The teaching or suggestion to make the 
claimed combination and the reasonable expectation of success must both be 
found in the prior art, and nbtjbased on applicants* disclosure." In re Vaeck, 
947 F2d 488, 20 USPQ2d UBajCFed. Cir. 1991) 

Also, since Lim is silent wLttj; regard to forming contact liners in semiconductors 
having silicide layers, it is submitted! that the proposed combination of Chang and Lim is 
inappropriate and without foundation, jsrcause where there is a specific hint or suggestion in a 
particular reference, but the refejj trices as a whole teach away from each other, the 
combination cannot be obvious accordjiig to the CAFC: 



PAGE 6(8 1 RCVDAT 3/11/2006 9:52:45 PM [Eastern Standard Time) 1 SVR:USPTO-EFXRF-1/10 1 DNIS:2738300* CSB):408 738 0881 1 DURATION (mm-ss):03-18 



BEST AVAILABLE COPY 



. MAR- 11-2006 SAT 06:51 PM LAW OFFICE OF H ISHIMARU FAX NO. 408 738 0881 



P. 07/08 



Serial No.: 10/727,999 
Group Art Unit:. 28 18 



that teach away cannot serve 



ii 



! i 



- 4 

'We have noted elsew iqjje, as a "useful general rule," that references 



~~cv ~~~~~ oicreate a prima facie case of obviousness... If 

references taken in combina^ would produce a "seemingly inoperative 
device"* we have held that su $ jreferences teach away from the combination 
and thus cannot serve as pred cafes for a prima facia case of obviousness." In 
re Gordon, 733 R2d 900, If 02, 221 USPQ 1125, 1127 (Fed. Ox. 
1984)[deletion for clarity] I {} 



Claims 1 and 6 are allowable «>e|jiuse of In re Vaeck, supra and In re Gordon, supra. 
Claims 9, 11, 12, 15-17, an 1 j2jo are rejected under 35 U.3.C. §103(a) as being 
unpatentable over Chang <VJS> Pajejjt No, 6,858,506, hereinafter "Chang") in view of 
Lim (U.SL 2004/0115929, hereinaftjrjfTJm") as applied to claims 6, 11, and 17 above, 
and further in view of Tseng (ILS. ■ fOp 5/0035460, hereinafter 'Tseng"). 
Chang and Lim have been sui in^rized above. 

Tseng teaches a damascene picture and process in which a buffer metal layer is 

provided on an exposed contact regie rd A conductor is provided on the buffer metal layer. 

With regard to claim 11, clain |]?1 includes the limitation not taught or suggested by 

ixjgly or in combination, of: 

"an ultra-thin si icjt ie on the source/drain junctions and on 
the gat hj 

fftj? reasons for rejection of claims 1 and 6 above, and 



Chang, Lim, or Tseng taken either 



The Examiner has reiterated 

also stated with regard to Tseng: 

Tseng teaches fo: 
350 A (paragraph 0037), wi 
on page 8, line 4 of M not mi 
the invention, it would have 
fabricate an integrated circ 
Urn together, and further 
Tseng.'* 



Accordingly, it is submitted that cl^pj* 
re Gordon, supra. 

With regard to claim 17, cla!n| 
Chang, Lim, or Tseng taken eitherjsiir 



& jtiickel silicide layers with a thickness of 50 - 
i4 ;the limits indicated in the instant specification 
J{han 50 A thickness. Therefore, at the time of 
jn obvious to one of ordinary skill in the art to 
ft Recording to the method taught by Chang and 
i £he nickel silicide layer ultra-thin, as taught by 



However, Chang is silent pjtji respect to the thickness of the silicide (see for 

example, column 4, lines 56-67). ;4 lso M stated **° vo » 12x11 is siIent with t0 0x0 

formation of any silicide much |ea; an ultra-thin silicide as claimed by Applicants. 



1 1 is allowable because of In re Vaeck, supra and In 

17 includes the limitation not taught or suggested by 
gly or in combination, of: 



i i 
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"an ultra-thin thickness 
junctions and on 

The Examiner has stated the$ sj 
claim 11. 

Accordingly, Applicants sub 
Lim, and in further view of Tseng 
forth above with regard to claim 1 1 

Claims 10, 14 and 19 ate re, 
over Chang (U-S. Patent No. 6,8 
2004/0115929, hereinafter "Lim") 
Tseng (ILS. 2005/0035460, he 
the VLSI Era, Vol. 1, hereinafter "fvjir). 



a nickel silicide on the source/drain 
gate" 

e basis of rejection as set forth with respect to 

that claim 17 is allowable over Chang in view of 
n either singly or in combination for the reasons set 
4^se of In re Vaeck, supra and In re Gordon, supra. 

under 35 UAC §103(a) as being unpatentable 
^06, hereinafter "Chang") in view of Lim (US. 
applied to claim 6 above, and further in view of 
"Tseng") and Wolf et aL (Silicon Processing for 



Claims 2, 4, 5, 7, 9, 10, 12, 14- jl . 
are believed to be allowable becausfcjf 



reasons set forth above with regar< 
limitations set forth in the indepex 
obvious combinations thereof. 



It is respectfully submitted 
cases of obviousness under 35 U 
combined and even if combined d$> 
Applicants' invention. 



In view of the above, it is subq 
in condition for allowance and such \c\ 

The Law Offices of Mikio Ishimaru 
333 W. El Camino Real, Suite 330 
Sunnyvale, CA 94087 
Telephone: (408) 738-0592 
Fax: (408)738-0881 
Date: March 11,2006 



i, 19, and 20 depend upon claims 1, 6, 1 1, and 17 and 
In re Vaeck, supra and In re Gordon, supra for the 
claims 1, 6, 11, and 17 since they contains all the 
claims from which they depend and claim non- 



Conclusion 



Examiner erred in the attempt to create prima facie 
I. §103 by citing references that are not properly 
ot disclose, teach, or suggest all the limitations of 



fitted 



that claims 1, 2, 4-7, 9-12, 14-17, 19, and 20 are 
m at an early date is solicited. 

Respectfully submitted, 

Mikio Ishimaru 
Registration No. 27,449 
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